The series samples of xTeO 2 - (70-x) 
INTRODUCTION
The high optical quality rare earth (RE) ions doped ceramics have been investigated as attractive lighting sources. Ceramics are the best host materials to incorporate high concentrations of dopant ions such as rare earth and transition metal ions besides having thermal and mechanical properties. These ceramic can be fabricated at lower cost and speedy processes in a large variety of sizes and shapes (Lupei et al. 2005; Mohr et al. 2008) . Borate has been studied extensively due to the physical properties like low melting point, high thermal stability and good solubility (Elfayoumi et al. 2010 ).
An interesting behavior of the tellurite based is good mechanical strength, chemical durability, no hygroscopic properties and low process temperature (Babu et al. 2007) . Among the host materials, boro-tellurite represents favorable compromise of low phonon energy and a relatively high thermal stability, high chemical durability and ease of fabrication (Joshi et al. 2008; Yanmin et al. 2007 ). Rare-earth elements which act as dopant yield interesting and useful properties in host crystal. Rareearth-doped materials also have potential applications for phosphors, display monitor, x-ray imaging and scintillators (Blasse & Grabmaier 1994) . Moreover, the luminescence properties of the ceramic could be improved by doping with rare earth (RE) ions as an activator. Eu 3+ -doped are commonly used as red emitting materials for field emission technology and LEDs, which exhibit higher luminescence efficiency compared with other luminous materials (Oikawa & Fujihara 2005) . In the present work, magnesium boro-tellurite doped Eu 3+ ceramic with various Eu 3+ concentration were synthesized by the solid state reaction method. The effect of Eu 3+ dopants on the structural and luminescence characteristic are discussed.
EXPERIMENTAL DETAILS
All the powder samples were synthesized by the solid state reaction method. The starting materials such as of boric acid, H 3 BO 3 (99.99%), tellurium oxide, TeO 2 (99.99%), magnesium oxide, MgO (99.99%) and europium oxide, Eu 2 O 3 (99.99%) were employed as the raw materials. The samples were synthesized according to the compositions of xTeO 2 -(70-x)B 2 O 3 -30MgO with 0≤x≤30 in appropriate amounts (mol%). The percentage of Eu 2 O 3 from 0.2 to 2 mol% was then added into the mixtures. The powders were thoroughly mixed in agate mortar. The mixtures were pressed into pellets using hydraulic press with 10 ton/ cm 2 pressure. After pelletized; the samples were heated at 750ºC for 6 h. The dried pellet was grounded into fine powder. The powders were prepared for the experimental measurement. The structure of the prepared powders was examined by Siemen Diffraction D5000 diffractometer with CuK α radiation (λ = 1.54Å) and 2q scan range of 10 to 80 o . The PL and lifetime measurements were performed with a Jasco Fluorescence spectrophotometer FP8500 equipped with a 150-W xenon lamp as an excitation source. The surface morphology was examined by field emission scanning electron microscope (FESEM) model SUPRA 55VP. Elemental analysis was carried out by energy dispersive X-ray (EDX) using X-ray detector attached to the FESEM instrument. All the measurements were performed at room temperature.
RESULTS AND DISCUSSION
The XRD Figure 2 . The pattern shows that a small amount of rare earth ions also can be observed as a minor phase. With the addition of dopant into the sample, the peaks of EuB 2 O 4 and Eu 2 Te 4 O 11 were included into the XRD pattern. The previous results also showed that rare earth ions phase can be detected (Cheng et al. 2014; Kumar & Buddhuda 2009; Kunimoto et al. 2013 ). FIGURE 1. X-ray diffraction pattern of xTeO 2 -(70-x)B 2 O 3 -30MgO with 0≤x≤30 mol% ceramic sample prepared at 750 o C EDX analysis was carried out to confirm the presence of rare earth ion in the samples. Figure 3 shows the EDX spectra of 30TeO 2 -40B 2 O 3 -30MgO doped 1.5% of Eu
3+
. The EDX analysis confirmed the presence of boron (B), magnesium (Mg), tellurium (Te) and oxygen (O) and europium (Eu) elements. Figure 4 shows the FESEM images of 30TeO 2 -40B 2 O 3 -30MgO doped 1.5% of Eu 3+ at 750 o C. The doped sample has different morphological structures and grain size compared with the undoped sample. The structure of the doped samples is more agglomerated compared with the undoped sample. The samples have an average grain size of 50-100 μm.
The excitation spectra of 100-y(30TeO 2 -40B 2 O 3 -30MgO)-yEu 3+ ceramic with 0.2≤y≤2 mol% at 750 o C monitored at 615.68 nm emission are given in Figure 5 . respectively. The adsorbed spectra showed that when the wavelength ranged from 350-550 nm, the sharp peaks originated from the transitions with the f-configuration from 7 F 0 to the excitation states (Visser et al. 1992 ceramic. However, the intensities of the peaks in the excitation spectra increased in order of 0.2, 0.4, 0.6, 0.8, 1.0, 1.5 and 2 mol%. As the Eu 3+ ion concentration increases, the CTB of Eu-O also increases and is shifted towards the shorter wavelength (higher energy) region.
The luminescence spectrum of 30TeO 2 -40B 2 O 3 -30MgO doped Eu 3+ (Eu 3+ = 0.2, 0.4, 0.6, 0.8, 1.0, 1.5 and 2 mol%) ceramic obtained by excitation of Eu 3+ at 396.61 nm are displayed in Figure 6 . It can be seen that the emission spectra of the Eu 3+ -doped 30TeO 2 -40B 2 O 3 -30MgO ceramic is composed of intense and sharp lines ranging from 550-725 nm, which are related to transition from the excited 5 D 0 level to 7 F J (J=0-4) levels (Meng et al. 2012) . The luminescence spectra showed that the emission intensity of 30TeO 2 -40B 2 O 3 -30MgO doped with Eu 3+ was enhanced with the increase of Eu 3+ ion concentration from 0.2 to 1.5 mol%, which resulted in enhancement of the red emission of the samples. When the Eu 3+ ion concentration continuously increase to 2 mol%, the emission intensity decreases because of the concentration quenching effect. With the increase of Eu 3+ concentration, the proportion of non-radiative energy transfer between nearby Eu 3+ ions exceeds the critical value and the luminescence intensity begins to decrease (Cui et al. 2013) . Figure 7 shows the measured fluorescence decay curve of the 30TeO 2 -40B 2 O 3 -30MgO doped Eu 3+ ceramic for various Eu 3+ concentrations. With the increase of Eu . The morphology of the ceramic studied using the SEM images shows that the particles are agglomerated and the particles are in micron size. From the luminescence study, the emission intensity of the 615.68 nm increases rapidly with Eu 3+ concentration up to 1.5 mol%. When the Eu 3+ concentration is above 1.5 mol%, concentration quenching occurred. The highest value of the decay time was obtained at 1.5 mol% of Eu
. Based on the results of emission spectral, we suggest that these ceramic powders are brightly luminescent and are applicable as novel optical materials.
